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(54) [Title of the Invention] 

Novel Benzoxazole Derivatives 



(57) [Abstract] (Revised) 

[Objective] To offer drug compositions that act on the serotonin 4(5-HT 4 ) receptor, and are 
useful against diseases of the central nervous system and peripheral nervous system, the 
cardiovascular system, the urinary system, and the digestive system, in which the 5-HT 4 receptor 
plays a role. 

[Means] Novel benzoxazole derivatives and salts thereof, expressed by general formula (I) 
below: 

//insert formula// 

(in the formula, n denotes 1-5, m denotes 1-2, X denotes an oxygen atom, C(R 5 ) 2 or NR 5 , R 1 , R 2 , 
R 3 and R 4 each individually denote a halogen atom, carboxyl group or substitutable C M alkyl 
group, and R 5 denotes a hydrogen atom or substitutable C^ alkyl group). 

[Claims] 

[Claim 1] Compounds, and pharmacologically permissible salts thereof, expressed by general 
formula (I): 
[Chemical formula 1] 



//insert formula// 



(in the formula, n denotes 1-5, m denotes 1-2, X denotes an oxygen atom, C(R 5 ) 2 or NR 5 , R 1 , R 2 , 
R 3 and R 4 each individually denotes a hydrogen atom, halogen atom, carboxyl group, 
substitutable C w alkyl group, substitutable C 24 > alkoxy group, substitutable Cg., 2 aryl group, 
substitutable C M aminocarbonyl group, substitutable C 1-6 alkoxycarbonyl group, substitutable C,. 
6 amino group or substitutable C,_ 6 acylamino group, where R 1 and R 2 , R 2 and R 3 or R 3 and R 4 can 
join together to denote a substitutable saturated or unsaturated 5-7 membered ring, R 5 denotes a 
hydrogen atom, substitutable C,^ alkyl group, substitutable C 6 „ 12 aryl group, or substitutable 
heterocycle). 

[Claim 2] The compounds and pharmacologically permissible salts thereof according to claim 1 , 
wherein n is 3-5. 

[Claim 3] The compounds and pharmacologically permissible salts thereof according to claim 1, 

wherein n is 3-5, and R 1 , R 2 , R 3 and R 4 each individually denotes a hydrogen atom, halogen atom 

or substitutable C N6 alkyl group, where R 1 and R 2 , R 2 and R 3 or R 3 and R 4 can join together to 

denote a substitutable saturated or unsaturated 5-7 membered ring. 

[Claim 4] 2-[4-(Morpholin-4-yl)butyl]benzoxazole, 

2-[4-(4-Ethylpiperazin-l-yl)butyl]naphthol[l,2-d]oxazole, 

2[[4-(Piperidin-l-yl)butyl]benzoxazole, 

2-[4-(4-Ethylpiperazin- 1 -yl)butyl]benzoxazole, 

2-[4-(4-Pheny lpiperazin- 1 -yl)butyl]benzoxazole, 

2-[3-(Morpholin-4-yl)propyl]benzoxazole, 

2-[3-(Piperidin-l-yl)propyl]benzoxazole, 

2-[3-(4-Ethylpiperazin- 1 -yl)propyl]benzoxazole, 

2-[3-(4-Pheny lpiperazin- 1 -yl)propyl]benzoxazole, 

2-[5-(Morpholin-4-yl)pentyl]benzoxazole, 

2-[5-(Piperidin-l-yl)pentyl]benzoxazole, 

2-[5-(4-Ethy lpiperazin- 1 -yl)pentyl]benzoxazole 

2-[5-(4-Phenylpiperazin- 1 -yl)pentyl]benzoxazole, 

2-[4-(Pieperazin-l-yl)butyl]naphtha[l,2-d]oxazole, 

2-[4-(Piperidin-l-yl)butyl]naphtha[2,3-d]-oxazole, 

6-Methyl-2-[4-(piperidin- 1 -yl)butyl]benzoxazole, 

5-Chloro-2-[4-(piperidin- 1 -yl)butyl]benzoxazole, 

5-Methyl-2-[4-(piperidin- 1 -y l)butyl]benzoxazole, 

5-t-Butyl-2-[4-(piperidin-l-yl)butyl]benzoxazole, 

5-Chloro-2-[4-(4-phenylpiperidin-l-yl)butyl]benzoxazole, and 



5-t-Butyl-2-[4-(4-phenylpiperidin-l-yl)butyl]benzoxazole. 

[Claim 5] Drug compositions, comprising the compounds and pharmacologically permissible 
salts thereof according to any of claims 1-4, and hydrates and solvates thereof. 
[Claim 6] Drugs that act on the serotonin 4(5-HT 4 ) receptor having, as effective components, the 
compounds and pharmacologically permissible salts thereof according to any of claims 1-4, and 
hydrates and solvates thereof. 

[Detailed description of the invention] 
[0001] 

[Technological field of the invention] The present invention relates to a method for 
manufacturing novel benzoxazole derivatives that have affinity with respect to the 4(5-HT 4 ) 
receptor, and pharmacologically permissible salts thereof. 
[0002] 

[Prior art] The serotonin 4(5-HT 4 ) receptor subtype of the serotonin receptor is widely 
distributed throughout the central and peripheral nervous systems, cardiovascular system, urinary 
system and digestive system. 4(5-HT 4 ) receptor agonists and antagonists have been previously 
investigated, along with their pharmacological effects (International Laid-Open Patent 
Application No. WO93/18036, Japanese Unexamined Patent Application No. Hei 8[1996]- 
325234, British Journal of Pharmacology 115, 1087-1095 (1995), Journal of Medicinal 
Chemistry 41, 1943-1955 (1998) and Journal of Medicinal Chemistry 40, 1755-1761 (1997)). 
[0003] However, there are no reports of 5-HT 4 receptor ligands that have a benzoxazole structure 
and can be synthesized in a short number of steps. 
[0004] 

[Problems to be solved by the invention] The present invention relates to novel benzoxazole 
derivatives useful in the field of medicine, and drugs that contain said compounds as effective 
components. 
[0005] 

[Means for solving the problems] The compounds of the present invention and 
pharmacologically permissible salts thereof act on the 5-HT 4 receptor, and are considered to be 
useful against diseases of the central and peripheral nervous systems, the cardiovascular system, 
the urinary system and the digestive system, in which the 5-HT 4 receptor plays a role. 
[0006] Based on research at our company regarding serotonin 3(5-HT 3 ) receptor partial agonists 
(Japanese Unexamined Patent Application Nos. Hei 6[1994]-345744 and Hei 10[1998]-29987), 
the inventors of the present invention designed the compounds represented by general formula 
(I), and carried out investigations concerning these compounds, with the idea of obtaining 
compounds having affinity with respect to the 5-HT 4 receptor due to the presence of the 



benzoxazole ring and an appropriate space provided between N atoms, as represented by general 
formula (V). 

[0007] As a result, it was found, as predicted, that all of the compounds of the present invention 
have affinity with respect to the 5-HT 4 receptor. In particular, the compound of Working 
Example 2 has high affinity with respect to the 5-HT 4 receptor, with an inhibition of 99% at 1.0 
|iM. 
[0008] 

[Mode of implementation of the invention] The compounds of the present invention represented 
by general formula (I), and pharmacologically permissible salts thereof, can be manufactured by 
the method described below. 

[0009] Specifically, an aminophenol derivative expressed by general formula (II): 
[0010] 

[Chemical formula 2] 
//insert formula// 

[0011] [in the formula, R 1 , R 2 , R 3 and R 4 each individually denotes a hydrogen atom, halogen 
atom, carboxy group, substitutable C N6 alkyl group (which can be linear, branched, cyclic or a 
combination thereof), substitutable C 2 . 6 alkoxy group (which can be linear, branched, cyclic or a 
combination thereof), substitutable C 6 _ 12 aryl group, substitutable aminocarbonyl group, 
substitutable C,^ alkoxy carbonyl group (which can be linear, branched, cyclic or a combination 
thereof), substitutable C,_ 6 amino group or substitutable C,^ acylamino group, where R 1 and R 2 , 
R 2 and R 3 or R 3 and R 4 can join together to denote a substitutable saturated or unsaturated 5-7 
membered ring] 

and an acid chloride represented by general formula (III): 
[0012] 

[Chemical formula 3] 
//insert// 

[0013] (in the formula, n denotes 1-5) 

are allowed to react in a reaction solvent, along with base, at a general reaction temperature of 
0°C to the boiling point of the solvent, but preferably at room temperature, to obtain a compound 
represented by general formula (IV): 
[0014] 

[Chemical formula 4] 

//insert upper formula, p. 3, right column// 



[0015] 

[0016] Examples of reaction solvents that may be used include acetonitrile, tetrahydrofuran and 
other inert solvents. In addition, examples of bases include potassium carbonate, sodium 
bicarbonate and other basic inorganic salts, and triethylamine, diisopropylethylamine and other 
organic amines. 

[0017] The compound expressed by general formula (IV) and compound expressed by general 

formula (V): 

[0018] 

[Chemical formula 5] 

//insert bottom formula, p. 3, left column// 

[0019] [in the formula, X denotes an oxygen atom, C(R 5 ) 2 or NR 5 , R 5 denotes a hydrogen atom, 
substitutable alkyl group (which can be linear, branched, cyclic or a combination thereof), 
substitutable aryl group or substitutable heterocycle] are then allowed to react in reaction 
solvent at a general reaction temperature of 0°C to the solvent boiling point, with 50-70°C being 
preferred, thereby producing the compound represented by general formula (VI): 
[0020] 

[Chemical formula 6] 

//insert bottom formula, p. 3, right column// 

[0021] (in the formula, n, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and X have the same meanings as above). The 
reaction solvent and base are the same as above. 

[0022] This compound can then be allowed to react with acid in a reaction solvent at ordinary 
reaction temperatures of 0°C to the solvent boiling point, with 80-1 10°C being preferred, thereby 
producing the compound represented by general formula (I). 

[0023] Examples of acids include acetic acid, trifluoroacetic acid, polyphosphoric acid, p- 
toluenesulfonic acid, pyridinium p-toluenesulfonate and other such acids. Examples of solvents 
include benzene, toluene, xylene, dioxane, tetrahydrofuran and other inert solvents. 
[0024] The compound represented by general formula (I) can be obtained in the form of a salt of 
the acid used in the final reaction step, but can also be converted to salts of various 
pharmacologically permissible inorganic acids and organic acids by means of standard methods. 
[0025] Examples of these acid salts include hydrochloric acid, acetic acid, phosphoric acid and 
other inorganic acid salts, and acetic acid, oxalic acid, citric acid, maleic acid, fumaric acid, 
tartaric acid, succinic acid, fumaric acid [sic], p-toluenesulfonic acid, benzenesulfonic acid, 
methanesulfonic acid and other organic acid salts. 



[0026] In addition, the compounds represented by general formula (I) and salts thereof can also 
be present as hydrates and solvates. The type of solvent used for forming solvates has no 
particular restrictions, and examples that may be cited include methanol, ethanol, isopropanol 
and other alcohols, and tetrahydrofuran and other ethers. 

[0027] The drugs offered in the present invention are characterized by containing, as effective 
component, substances selected from a group comprising compounds expressed by formula (I), 
pharmacologically permissible salts thereof, and hydrates or solvates thereof. The drugs of the 
present invention can be administered perorally or orally. Examples of peroral administration 
routes that can be cited include intratracheal, rectal, subdermal, intramuscular, and intravenous 
routes. The drugs of the present invention may be administered by using the aforementioned 
effective components as-is, but in general, it is preferable to manufacture drug compositions by 
using one or more additives used in preparations. Examples of preparations appropriate for oral 
administration that may be cited include tablets, granules, particulates, powders, syrups, 
solutions, capsules, chewable agents, and suspensions. Examples of preparations appropriate for 
peroral administration that may be cited include injections, intravenous drips, inhalants, 
nebulization agents, suppositories, transdermal agents, transmucosal agents, eye drops, ear drops, 
nose drops and patches. The injection, intravenous drip and other liquid preparations can be 
produced by providing a powder-form drug composition in lyophilized form, and then dissolving 
or dispersing this material in water or other appropriate solvent (e.g., physiological saline, 
glucose infusion or buffered solution) at the time of use. 

[0028] Additives used in preparations can be selected appropriately in accordance with the form 
of the drug composition. There are no particular restrictions on the types of additives, and 
examples that may be cited include stabilizers, surfactants, plasticizers, lubricants, solubilizers, 
buffers, sweeteners, bases, adsorbents, corrigents, binders, suspension agents, glossing agents, 
coating agents, fragrances or perfumes, wetting agents, wetting conditioners, fillers, defoaming 
agents, peptizing agents, freshening agents, colorants, sugar-coating agents, isotonizing agents, 
pH conditioners, softeners, emulsifiers, tackifiers, tack enhancers, viscosity conditioners, 
thickeners, foaming agents, excipients, dispersants, propellants, disintegration agents, 
disintegration aids, aromatics, desiccants, antiseptics, preservatives, analgesic agents, solvents, 
dissolution aids and fluidizing agents. These substances can be used in combinations of two or 
more types. Specific examples of additives for these preparations are described in Drug Additive 
Handbook (Japan Drug Additive Association, Ed., Yakuji Nippousha). Thus, by selecting 
appropriate preparation additives in accordance with the configuration of the drug composition, a 
person skilled in the art could manufacture a drug composition of the desired form in accordance 
with methods well known in the art. In general, the aforementioned drug composition may be 



prepared so that the aforementioned agents are present at 1.0-100% (w/w), with 1.0-60% (w/w) 
being preferred. 

[0029] More specific examples of preparation additives that can be used include, but are not 
restricted to, gelatin, lactose, glucose, titanium oxide, starch, crystalline cellulose, 
hydroxypropylmethylcellulose, carboxymethylcellulose, corn starch, microcrystalline wax, white 
petroleum jelly, magnesium aluminate metasilicate, anhydrous calcium phosphate, citric acid, 
trisodium citrate, hydroxypropylcellulose, sorbitol, sorbitan fatty acid ester, polysorbate, sucrose 
fatty acid ester, polyoxyethylene hardened castor oil, polyvinylpyrrolidone, magnesium stearate, 
soft anhydrous silicic acid, talc, plant extracts, benzyl alcohol, gum Arabic, propylene glycol, 
polyalkylene glycol, cyclodextrin and hydroxypropylcyclodextrin. 

[0030] The dosage and dose number used with the drugs of the present invention have no 
particular restrictions, but with the objective of treatment or prevention, the appropriate dosage 
and dose number can be determined in accordance with the condition, age and body weight of the 
patient, symptoms, and various other factors. When administered orally, an effective dosage per 
day is 0.1-100 mg/kg, and the dosage number may be once or a number of times per day. For 
peroral administration, administration of 0.001-10 mg/kg is preferred in one or a number of doses 
per day. 
[0031] 

[Working examples] The present invention is described below using working examples, but the 
present invention is not restricted by these working examples. 
[0032] Working Example 1 

Synthesis of 2-[4-(morpholin-4-yl)butyl]benzoxazole 

1-Aminophenol (250 ^imol, 27.3 mg) was dissolved in tetrahydrofiiran (3 mL), 
whereupon diisopropyl ethyl amine (600 (imol, 103 jiL) and 5-bromovaleric acid chloride (260 
pmol, 34.9 jxL) were added, and the mixture was stirred for 4 h at room temperature. Morpholine 
(300 jimol, 26 ^L) was then added, and the solution was heated at reflux overnight. The reaction 
solution was then concentrated under reduced pressure, acetic acid (3 mL) was added to the 
residue, and the solution was stirred overnight at 110°C. The reaction solution was then 
concentrated under reduced pressure, and purified by preparatory thin film chromatography 
(chloroform:methanol = 10:1) to obtain 26 mg (40%) of the stated compound. 
Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 1.64 
(2H, m), 1.93 (2H, ddd, J=15.4, 7.9. 7.8 Hz), 2.42 (2H, t, J=7.8 Hz), 2.46 (4H, s), 2.98 (2H, t, 
J=7.6 Hz), 3.72 (4H, t, J=4.9 Hz), 7.30-7.34 (2H, complex), 7.50 (1H, m), 7.65 (1H, m) 
FABMS (m/z)261 (M+H) + 
[0033] Working Example 2 

Synthesis of 2-[4-(4-ethylpiperidine-l -yl)butyl]naphthol[l ,2-d]oxazole 



l-Amino-2-naphthol (5 mmol, 975 mg) was dissolved in tetrahydrofuran (40 ml), and 
potassium carbonate (10 mmol, 1.38 g) and 5 -bromo valeric acid chloride (5 mmol, 670 jiL) were 
added while chilling on ice, whereupon the solution was stirred overnight at room temperature. 
The reaction solution was filtered to remove the potassium carbonate, and the filtrate was 
concentrated under reduced pressure. The residue was then purified by silica gel column 
chromatography (hexane:ethyl acetate = 1:1) to obtain 1.26 g (78%) of amide product. The 
amide product (250 (imol, 81 mg) was dissolved in tetrahydrofuran (3 mL), whereupon 
potassium carbonate (400 ^mol, 56 mg) and 1-ethylpiperazine (380 jimol, 49 |iL) were added, 
and the mixture was heated at reflux overnight. The reaction solution was then concentrated 
under reduced pressure, the residue was filtered using silica gel (chloroform: methanol = 10:1), 
and the filtrate was concentrated under reduced pressure. Acetic acid (3 mL) was then added to 
the residue, and the solution was stirred overnight at 1 10°C, whereupon the reaction solution was 
concentrated under reduced pressure and purified by preparatory thin film chromatography 
(chloroform:methanol = 7:1) to obtain 19 mg (17%) of the target compound. 
Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 1.20 
(2H, t, J=7.3 Hz), 1.71 (2H, m), 1.97 (2H, m), 2.55 (2H, t, J=7.8 Hz), 2.59-2.75 (6H, complex), 
2.79 (4H, s), 3.08 (2H, t, J=7.3 Hz), 7.54 (1H, t, J=8.3 Hz), 7.56-7.65 (2H, complex), 7.38 (1H, 
d, J=8.8 Hz), 7.96 (1H, d, J=8.3 Hz), 8.44 (1H, d, J=8.3 Hz) 
FABMS (m/z) 338 (M+H) + 

[0034] The compounds of Working Examples 3-21 can be readily produced by nearly the same 
methods as described in the above working examples, with slight modifications that would be 
obvious to persons skilled in the art. In addition, depending on the situation, a thermal treatment 
with acetic acid was carried out, and the reaction solution was concentrated under reduced 
pressure, whereupon the residue was dissolved in tetrahydrofuran or methylene chloride. Base 
on a solid-phase carrier and isocyanate on a solid-phase carrier were added to the solution, and 
the mixture was stirred for 2-6 h. By this means, compounds other than the compounds 
represented by general formula (I) can be scavenged, thus facilitating purification. 



[0035] Working Example 3 

Synthesis of 2-[4-(piperidine-l-yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.54 
(2H,s), 1.74-1.81 (6H, complex), 1.92 (2H, ddd, J=15.8, 7.0, 6.8 Hz), 2.67 (2H, t, J=8.1 Hz), 2.71 
(4H, s), 3.00 (2H, t, J=7.3 Hz), 7.30-7.35 (2H, complex), 7.51 (1H, m), 7.65 (1H, m) 
FABMS (m/z) 259 (M+H) + 
[0036] Working Example 4 

Synthesis of 2-[4-(4-ethylpiperazin-l-yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 6: 1.18 
(3H, t, J=7.3 Hz), 1.66 (2H, m), 1.92 (2H, ddd, J=15.6, 7.7, 7.6 Hz), 2.51 (2H, t, J=7.2 Hz), 2.55- 
2.72 (10H, complex), 2.98 (2H, t, J=7.6 Hz), 7.30-7.34 (2H, complex), 7.51 (1H, m), 7.65 (1H, 
m) 

FABMS (m/z) 288 (M+H) + 
[0037] Working Example 5 

Synthesis of 2-[4-(4-phenylpiperazin-l -yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.69 
(2H, m), 1.94 (2H, ddd, J=15.4, 7.7, 7.5 Hz), 2.48 (2H, t, J=7.6 Hz), 2.64 (4H, t, J=5.1 Hz), 3.01 
(2H, t, J=7.6 Hz), 3.20 (4H, t, J=5.1 Hz), 6.85-6.945 (3H, complex), 7.24-7.40 (4H, complex), 
7.50 (lH,m), 7.66 (1H, m) 
FABMS (m/z) 336 (M+H) + 
[0038] Working Example 6 

Synthesis of 2-[3-(morpholino-4-yl)propyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 2.08 
(2H, ddd, J=14.4, 7.0, 6.8 Hz), 2.42-2.51 (6H, complex), 3.00 (2H, t, J=7.3 Hz), 3.65 (2H, t, 
J=4.6 Hz), 7.30-7.34 (2H, complex) 
FABMS (m/z) 247 (M+H) + 
[0039] Working Example 7 

Synthesis of 2-[3-(piperidine-l-yl)propyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.63 
(2H, s), 1.90 (4H, t, J=5.7 Hz), 2.37 (2H, m), 2.93-3.04 (6H, complex), 3.67 (2H, t, J=7.1 Hz), 
7.31-7.37 (2H, complex) 
FABMS (m/z) 245 (M+H) + 
[0040] Working Example 8 

Synthesis of 2[3-(4-ethylpiperazin-l-yl)propyl]benzoxazole 



Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 6: 1.09 
(3H, t, J=7.3 Hz), 2.08 (2H, ddd, J=14.6, 7.4, 7.3 Hz), 2.43 (2H, q, J=7.1 Hz), 2.43-2.53 (6H, 
complex), 2.95 (2H, t, J=7.3 Hz), 7.30-7.34 (2H, complex), 7.50 (1H, m), 7.65 (1H, m) 
FABMS (m/z) 274 (M+H) + 
[0041] Working Example 9 

Synthesis of 2-[3-(4-phenylpiperazin-l-yl)propyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 2.15 
(2H, ddd, J=14.9, 7.4, 7.3 Hz), 2.55 (2H, t, J=7.8 Hz), 2.65 (4H, t, J=5.1 Hz), 3.12 (2H, t, J=7.6 
Hz), 3.16 (4H, t, J=5.2 Hz), 6.85-6.94 (3H, complex), 7.24-7.34 (4H, complex), 7.50 (1H, m), 
7.66 (1H, m) 

FABMS (m/z) 322 (M+H) + 
[0042] Working Example 10 

Synthesis of 2-[5-(mopholin-4-yl)pentyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 1.45 
(2H, m), 1.65 (2H, m), 1.90 (2H, ddd, J=15.4, 7.6, 7.5 Hz), 2.46 (2H, m), 2.58 (4H, t, J=4.4 Hz), 
2.95 (2H, t, J=7.6 Hz), 3.76 (4H, t, J=4.6 Hz), 7.29-7.37 (2H, complex), 7.51 (1H, m), 7.65 (1H, 
m) 

FABMS (m/z) 275 (M+H) + 
[0043] Working Example 1 1 

Synthesis of 2-[5-(piperidine-l -yl)pentyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.45 
(2H, m), 1.67 (2H, m), 1.88-2.00 (8H, complex), 2.80-3.00 (4H, complex), 3.01 (4H, s), 7.30- 
7.35 (2H, complex), 7.51 (1H, m), 7.64 (1H, m) 
FABMS (m/z) 273 (M+H) + 
[0044] Working Example 12 

Synthesis of 2-[5-(4-ethylpiperazin- 1 -yl)pentyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.25 
(3H, t, J=7.3 Hz), 1.47 (2H, m), 1.63 (2H, m), 1.92 (2H, ddd, J=15.4, 7.8, 7.5 Hz), 2.55 (2H, t, 
J=7.8 Hz), 2.77 (2H, q, J=7.3 Hz), 2.83 (4H, s), 2.91 (4H, s), 2.95 (2H, t, J=7.6 Hz), 7.30-7.34 
(2H, complex), 7.50 (1H, m), 7.65 (1H, m) 
FABMS (m/z) 302 (M+H) + 
[0045] Working Example 13 

Synthesis of 2-[5-(4-phenylpiperazin-l -yl)pentyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.50 
(2H, m), 1.67 (2H, m), 1.94 (2H, ddd, J=15.4 , 7.8, 7.5 Hz), 2.55 (2H, dd, J=9.4, 5.4 Hz), 2.78 



(4H, t, J=4.9 Hz), 2.96 (2H, t, J=7.6 Hz), 3.27 (4H, t, J=5.1 Hz), 6.87-6.95 (3H, complex), 7.25- 
7.33 (4H, complex), 7.49 (1H, m), 7.65 (1H, m) 
FABMS (m/z) 350 (M+H) + 
[0046] Working Example 14 

Synthesis of 2-[4-(piperidine-l -yl)butyl]naphtha[l ,2-d]oxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 1.63 
(2H, s), 1.91-2.05 (8H, complex), 2.94 (2H, t, J=7.8 Hz), 3.00 (4H, s), 3.12 (2H, t, J=7.1 Hz), 
7.54 (1H, t, J=7.1 Hz), 7.64-7.68 (2H, complex), 7.81 (1H, d, J=8.8 Hz), 7.97 (1H, d, J=8.1 Hz), 
8.42 (1H, d, J=8.3 Hz) 
FABMS (m/z) 309 (M+H) + 
[0047] Working Example 15 

Synthesis of 2-[4-(piperidine-l -yl)butyl]naphtha[2,3-d]oxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.60 
(2H, s), 1.86-2.03 (8H, complex), 2.90 (2H, t, J=7.6 Hz), 2.96 (4H, s), 3.06 (2H, d, J=7.1 Hz), 
7.45-7.53 (2H, complex), 7.89 (1H, s), 7.95-7.98 (2H, complex), 8.08 (1H, s) 
FABMS (m/z) 309 (M+H) + 
[0048] Working Example 16 

Synthesis of 6-methyl-2-[4-(piperidine-l-yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 5: 1.60 
(2H, s), 1.86-1.94 (8H, complex), 2.48 (3H, s), 2.93 (4H, s), 2.98 (2H, t, J=7.1 Hz), 7.35 (1H, d, 
J=8.1 Hz), 7.30 (1H, s), 7.60 (1H, d, J=8.8 Hz) 
FABMS (m/z) 273 (M+H) + 
[0049] Working Example 17 

Synthesis of 5-chloro-2-[4-(piperidine-l-yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.64 
(2H, s), 1.92-2.00 (8H, complex), 2.94 (2H, t, J=7.3 Hz), 2.96-3.03 (6H, complex), 7.30 (1H, d, 
J=8.6 Hz), 7.43 (1H, d, J=8.6 Hz), 7.63 (1H, s) 
FABMS (m/z) 293 (M+H) + 
[0050] Working Example 18 

Synthesis of 5-methyl-2-[4-(piperidine-l-yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.60 
(2H, s), 1.84-1.91 (8H, complex), 2.43 (3H, s), 2.86 (2H, t, J=7.3 Hz), 2.92 (4H, s), 2.98 (2H, t, 
J=7.3 Hz), 7.13 (1H, d, J=8.3 Hz), 7.37 (1H, d, J=8.6 Hz), 7.43 (1H, s) 
FABMS (m/z) 273 (M+H) + 
[0051] Working Example 19 

Synthesis of 5-t-butyl-2-[4-(piperidine-l-ylbutyl)benzoxazole 



Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.38 
(9H, s), 1.62 (2H, s), 1.89-1.98 (8H, complex), 2.91-3.01 (8H, complex), 7.36 (1H, d, J=8.5 Hz), 

7.41 (1H, d, J=8.0 Hz), 7.65 (1H, s) 
FABMS (m/z)315(M+H) + 
[0052] Working Example 20 

Synthesis of 5-chloro-2- [4-(4-phenylpiperidine- 1 -yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDC1 3 :CD 3 0D = 10:1, TMS internal standard) 8: 1.68 
(2H, m), 1.93 (2H, m), 2.48 (2H, t, J=7.8 Hz), 2.64 (4H, t, J=5.1 Hz), 2.98 (2H, t, J=7.5 Hz), 3.21 
(4H, t, J=4.9 Hz), 6.87 (1H, t, J=7.3 Hz), 6.94 (2H, d, J=8.8 Hz), 7.26 -7.31 (3H, complex), 7.42 
(1H, d, J=l 1.9 Hz), 7.65 (1H, d, J=2.9 Hz) 
FABMS (m/z) 370 (M+H) + 
[0053] Working Example 21 

Synthesis of 5-t-butyl-2- [4-(4-phenylpiperidin- 1 -yl)butyl]benzoxazole 

Nuclear magnetic resonance spectrum (CDCl 3 :CD 3 OD = 10:1, TMS internal standard) 8: 1.67 
(2H, m), 1.93 (2H, m), 2.48 (2H, t, J=7.6 Hz), 2.63 (4H, t, J=5.1 Hz), 2.98 (2H, t, J=7.3 Hz), 3.20 
(4H, t, J=4.9 Hz), 6.87 (1H, t, J=7.3 Hz), 6.95 (2H, d, J-8.8 Hz), 7.23-7.29 (2H, complex), 7.36- 

7.42 (2H, complex), 6.66 (1H, d, J=1.7 Hz) 
FABMS (m/z) 392 (M+H) + 



[0054] [Test Example] Serotonin 4(5-HT 4 ) receptor binding test 

The 5-HT 4 receptor binding test and preparation of the receptor membrane standard were carried 
out according to the method of Grossman et al. (British J. Pharmacol 109, 618-624 (1993)). 
[0055] Duncan-Harley strain Guinea pigs (weight 250 ± 20 g) were decapitated, the brains were 
rapidly removed, and the corpus striatum was separated. lOx Tris-HCl buffer (50 mM, pH 7.4, 
4°C) was added to the resulting tissue, and the material was homogenized, followed by 
centrifugation for 15 min at 48,000xg (4°C). Tris-HCl buffer was added to the resulting 
sediment in the amount of 1 mL per 25 mg of wet weight of tissue, and the material was 
suspended for use as receptor sample. Tris-HCl buffer (50 nM pH 7.4, 4°C) containing 0.7 nM 
[ 3 H]-GR1 13808, receptor sample and test compound or 30 ^im serotonin were then incubated for 
30 min in assay tubes at 37°C. Stopping of the reaction was carried out by rapid filtration on a 
Whatman GF/B filter treated with 0.1% polyethyleneimine, followed by washing 3x with 4 mL 
of 50 mM Tris-HCl (pH 7.4). The radioactivity on the filter was measured with a liquid 
scintillation counter after adding ASCII scintillator (0.5 mL). The inhibition of [ 3 H]-GR1 13808 
binding due to test compound was determined using the following formula. 
[0056] [Formula 1] 

Inhibition (%) = {1 -(Binding in presence of drug - non-specific binding)/(Total binding- non- 
specific binding)} x 100 
[0057] [Table 1] 

Working Example no. Inhibition (%) (1.0 uM) 

Working Example 2 99 
Working Example 5 66 
Working Example 17 69 
Working Example 19 69 

[0058] 

[Effect of the invention] The compounds expressed by general formula (I) of the present 
invention act specifically on the serotonin 4 receptor present in the central and peripheral nervous 
systems, digestive system, cardiovascular system and urinary system. These compounds, for 
example, are useful as effective components in drugs for the treatment or prevention of diseases 
such as dysuria resulting from urinary tract blockage, prostate enlargement and other urinary 
tract disorders, schizophrenia, depression and other central nervous system disorders, and loss of 
appetite, nausea, vomiting, irritable heart syndrome and other digestive tract motility disorders. 
[0059] 
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British Journal of Pharmacology (1995)115, 1087- 
1095. Journal of Medicinal Cheii stry( 1998) 41, 1943- 
1955. Journal of Medicinal Cheiistry(1997)40, 1755- 
17611?] . 

[0003] L,a»L&a<fcs *yy**ir/-jM*i&S: 

[0004] 



(3) ffl2 001-39957 (P2001-39 9S 



[0005] 

ftm-f h Z t X' 5 - H T 4 U-fe 79 -4Wt & 

[ o o o 6 ] ««(4, att-ei-cteif*«i-cv^:*o 

b-y 3 ( 5 - HT3)H:r^-A'-^;P7i-X h 
^W^[#M¥6-345744-t, «rBIPP10-29987^]a»S>, < 
y*r**W-MKt-W& (V) 4>(cjSLfcNgffla 
fcjBflJ^^-- t-SrEfftSCl tX'5 -HT 4 U-feT 

( I ) •C^SixS-fk^J^Tif-f 

[0007] £*>8IL ^Sfc'fc o*#flfl:£«0>£< 

li5-HT,Ht7 , ^-fc«L'C*Wtt**U/S. 1f 
KV^fatttr^U 1.0juMfcfiVvt*OlM««i9 9X 
[00 08] 

[0 0 0 9] ?%h*>. HS5t (II) 
[00 10] 

[<fc2] 

R* 



(I I) 



[00 11] [*+, R>. R 2 , R 3 , RMi*«a£L 



(V) 



[00 19] (5C4>, XliSflf. C(R6),*Jt«N 

vvCi>J:^C6- 1 2<97y-/l-g. B&$*mvc& 
ivm3SB*S-t]TaS*iS'fk^lilf:ia»*R«!«ai 

(VI ) 
[0020] 
[1*6 3 



H) , g^^ilTV^Tt i^C 2 -6057^33^ 

■tfcovvfix-CtJ:^) , m&2tiX^Xi>£^C6-l 
2<r>T^)-)Vm. ffi^^fLTVirtiV^C 1-6WT5 
y^;^'-;^, mm^iXX^Xh^C 1-607/W 

wtii^C 1-6(50757^ {Hft$ivavciJ;n 
C l-6c7)7x^75yS^^L, S^KR'tR*. R 

*t&7$/7x/-/H&£fti:, HRS (III) 
[00 1 2] 
Hk3] 



din 

[00133 (jS*. nUtl-5»IU3t-)'CA«6B^ 
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1 2J^«|»^aaiift£fl!ir *T E^ffl)£ft£S! 

owt LTii, «a>L KKffi. »fj. am. 
isny-rm. mm. tr-t^m. ^^ry>vm. &tz 
temmteztmfh z ttfx-z . imntk^zm-?z> 
m\<nmt lxm. mm. mm. &m\. ®\m. 
mm. m\. mmmm. tmmm\. Asm. a 
m\. mmttzimm&t-zmf&zttfX'Zh. 
mtm^j&m* mmmmmmmtmwmn 
m&mmMfobLximi. mmiz*xnm<?>m 

f) iz®Mtfc\mm%*txm^xi>n\ 
[0028] m%mmimaam<mmiz&tx 

mm. %&m. mmm. *imm. mmm. *r» 
raw. mm. #vm. m. mm. mm. 
m. mmim. xmm. y?m. mm\ ■ m 
m. Mm. mmm\. ytmm. mmm. mm. m 
mm. mm. mmm. v\mm\. mi 
m. mm. mm. mmmi. nmm. mam. 
%m\. mm. mm. mm. mm. mmmm 
m. ?tm\. mmm. mm. mm. mm. ® 



m. mmm. mumrn. mjimtcb'&mf&zbw 

T%. Ztlt>&2mjL±M*&toitXm^Xi>j;\ l \ Z 

mm (B*m8,mamw,£mm. mB®ttm) t 
wmztix^&n?. ^m&mm&mmmizmt 
xm-cmmmmtomzmtRL. mRx-immmz 
vt^xfmmmnmm&mmmhzttfx'* 
*. -fmizii. m<nmmm.nfmmx'hh}L 

UCDWXZI. 0-1003! (W/W) , Hft L<(±1.0-60t W 

w) ttchioizwm-f&zttfx-^h. 
[0029] £<ommziz. ^y^-y. nm. m. 
m\Y&?y. ryyy. ten-t^n-*. h ko^^t 

x. efev-fe'jy. *?7--<MTJU$ym-?y*i>>*7 
j*. ^)ymt)v^M.. 73-ym. 9?.ymE.-f\- 

&m*.7-4m. *>V7. mmm. <y : J>vT)va-)v. 

7yt'T3&, ra\fuyy*j3->U. if^r^vy 
W y;nf^ h U y ^^{ib Ho^f yrn 

ItfX'Zhtf. ZtihlzW&ZK&ZtlttcW 
[0030] *3%BJwgmco^**3 i^4HIIWi# 

s^o^is, wsl. mmt'comm&mzmix 
ms.nmm&xv&s-iBim&fetzz t . 
m&^iJkmzimA-Bbtz *)mtfLtt3.b ixo. 

1- lOOmgAgfc^rSJ: o iz. -B*>t:<0-mt:immk 

5- tbZbtfX'*. jmnikS-nm^ii. 0.001-10mg/k 

6- Bt>K <o-mMmmzmxik5--tz><7)i)W 

[0031] 

im&m 1st. *%wzmimizj;;mw?z. tct* 
t. *miiTim&Mtz£<omm2tiz> : i>nx'ii% 
\\ 

[0032] mm i 

2- (4-(*/P7* 'J ;P)7*f-;U)'<>'V3f^V- 

l-7$/7x/-;l- (250j"n>ol. 27.3m«) ?rrh7b K 
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fc. 

m 

d: 1.64 (2H, m), 1.93 (2H, ddd, J = 15.4, 7.9, 7. 
8 Hz), 2.42 (2H, t, J= 7.8 Hz). 2.46 (4H, s). 2.98 
(2H, t, J = 7.6 Hz), 3.72 (4H, t, J = 4.9Hz), 7.3 

0- 7.34 (2H, complex). 7.50 (1H. m), 7.65 (1H. m) 
FABMS (m/z) 261 (M+H)* 

C00 3 3] mm2 

2- (4- (4-Xf-A- tf ^7 ^-1-4 /P) t- 7 h -IV 

1- 7 S y-2-i-y h -;K5mmol , 975ig) £f h 7 1 Kn 
1. 1.38g)fc5-7"o^N'U-U/H!^n7^ K(5mmol. 670 

VtjyWi^uW??? <t-e^*yr> :WW.x. 
**-l:l)"TH«l/C, 75Fttfcl.26g(78lWfc. 7 
S Fft(250jumol, 81mg)£-f h7t h'o77^(3ml)(c 
J§fl?£i2\ ^K* D *>.£,(400,umol ,56mg) b l-Xf-^t 
^7^'y(380jumol, 49Atl)SrJnt, -C-^bMFfitDflSKBB 
ft Lfc . R«?S2r«ffTi8Sim. «S£ ?)Vh& 
(?un*/WA : **/-;i/=iO:l) U 5$£«EET*1 
»®«(3ml)£j0;u Sl>milO«CT«tfL 

£*Srl9ng(17%)flfc. 

S^ft".!^^ h/U (CDCl 3 :CD 3 0D=10:h TMSflSBS 
*) 

5: 1.20 (2H, t, J = 7.3 Hz). 1.71 (2H, m), 1.97 
(2H, m), 2.55 (2H, t. J= 7.8 Hz), 2.59-2.75 (6H, c 
omplex), 2.79 (4H, s), 3.08 (2H, t, J = 7.3Hz), 7. 
54 (1H, t, J = 8.3 Hz), 7.56-7.65 (2H, complex), 
7.38 (1H, d, J =8.8 Hz), 7.96 (1H, d, J = 8.3 Hz), 
8.44 (1H, d, J = 8.3 Hz) 
FABMS (m/z) 338 (M+H)* 

[0034] SBtW3~2 1 MtiimiZ. WOBmMfflttz 

sBSwumbimmmizix , ifcia, **i££3at* 
iz mnmwmtiitmm ix . s*tc«sw & £ t # 
sfeic*^fcj:9. wmizx&mwm. r 
jE»*»ETa« ma^f- h ? t ho 7 7 y 1 1 < t* 

ft4V ! s7i--h&totm&X-2^68fffimit:. i 
ftfcJ: ■)-«*< i ItiLtt^DWoft^x* 

[0035] mum 

2- (4-(tr^u Vy-\-4 )V)n->V)<yv**w-)V 

COS®. : 

fflBSl&mx*? WKCDC1 3 :CD30D=10:K TMSrtgUS 

m 



8: 1.54 (2H, s), 1.74-1.81 (6H, complex), 1.92 (2 
H, ddd, J = 15.8, 7.0,6.8 Hz), 2.67 (2H, t, J = 8. 
1 Hz). 2.71 (4H, s), 3.00 (2H, t, J = 7.3 Hz), 7.3 
0-7.35 (2H, complex), 7.51 (1H, m), 7.65 (1H. m) 
FABMS (m/z) 259 (M+H)* 
[0036] 9mM4 

2-(4-(4-xf-/H^7 ity-l-4 )V) f+MKy*/** 
W-MfeHL : 

m&M%*^7 Y-lV (CDC1 3 :CD 3 0D=10:K TMS|*|gPS 
JP) 

8: 1.18 (3H, t, J = 7.3 Hz), 1.66 (2H, m). 1.92 
(2H. ddd. J = 15.6. 7.7, 7.6 Hz), 2.51 (2H. t, J = 
7.2 Hz), 2.55-2.72 (10H. complex), 2.98 (2H,t. J = 
7.6 Hz), 7.30-7.34 (2H, complex), 7.51 (1H, m), 
7.65 (1H, m) 
FABMS (m/z) 288 (M+H) 4 

[0037] mm\s 

2-(4-(4-7x-;|/t'<7y>-l-<^)7'f/H'<yv'* 

tm^M%^9 hlV (CDC1 3 :CD 3 0D=10:1, TMSftgPii 
W) 

8: 1.69 (2H, m), 1.94 (2H. ddd, J = 15.4, 7.7, 7. 
5 Hz), 2.48 (2H, t. J= 7.6 Hz), 2.64 (4H, t, J = 
5.1 Hz), 3.01 (2H, t, J = 7.6 Hz). 3.20 (4H,t, J = 

5.1 Hz). 6.85-6.945 (3H. complex), 7.24-7.40 (4H. 

complex), 7.50UH. m) , 7.66 (1H, m) 
FABMS (m/z) 336 (M+H)* 

[0038] 

2-(3-( ; trt'7 * U y-A-i ViV\<yVit*W 
-)V(0^ : 

miSmmX'*-? h)V (CDCl 3 :CD 3 0D=10:L TMSftSfl 

m 

8: 2.08 (2H, ddd, J = 14. 4, 7.0, 6.8 Hz), 2.42-2. 

51 (6H, complex), 3.00(2H, t, J = 7.3 Hz), 3.65 (2 

H, t, J = 4.6 Hz), 7.30-7.34 (2H, complex) 
FABMS (m/z) 247 (M+H)* 

[0039] mmm 

2- (3- ( U y'y-lM IV) 7o hf IV) <yY**VY- 
W&^&mX^VlV (CDC1 3 :CD 3 0D=10:K TMSf*|gBfi 

m 

5:1.63 (2H, s), 1.90 (4H, t, J = 5.7 Hz), 2.37(2 
H, m), 2.93-3.04 (6H, complex), 3.67 (2H, t, J = 
7.1 Hz), 7.31-7.37 (2H. complex) 
FABMS (m/z) 245 (M+H)* 

[0040] mm 8 

2-(3-(4-xf-^t^7 y>-i-4 iv) 7a f >v}KyV* 
**rv-iv<n>-£& -. 

ffl&m:mzi? hlV (CDC1 3 :CD 3 0D=10:1. TMS|*jg«i 
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d: 1.09 (3H, t, J = 7.3 Hz), 2.08 (2H, ddd, J = 1 

4.6, 7.4, 7.3 Hz), 2.43 (2H, q, J = 7.1 Hz), 2.43- 
2.53 (6H, complex), 2.95 (2H. t, J = 7,3 Hz), 7.30 

-7.34 (2H, complex), 7.50 (1H, m) , 7.65 (1H, m) 
FABMS (m/z) 274(M+H) + 
[OO4 1]HJS0J9 

2- (3- (4- y x V^y y- W )V) ? a tr; u) y 

Y)V (CDC1 3 :CD 3 0D=10:K TMS^gP^ 

m 

5": 2.15 (2H, ddd, J = 14.9, 7.4, 7.3 Hz), 2.55 (2 
H, t, J = 7.8 Hz), 2.65 (4H, t, J = 5.1 Hz), 3.12 
(2H, t, J = 7.6 Hz), 3.16 (4H, t, J = 5.2 Hz), 6.8 
5-6.94 (3H, complex), 7.24-7.34 (4H, complex), 7.5 
0 (1H, m), 7.66UH, m) 
FABMS (ra/z) 322(M+H) + 
[004 2]HSS#J10 

2-(5-(^7 * V y-4--f )V)^y^)V)OV**W 
-)1><T)^$L : 

Wm&mx^9 V)V (CDC1 3 :CD 3 0D=10:1. TMSftgl® 

m 

8: 1.45 (2H, m), 1.65 (2H, m), 1.90 (2H, ddd, J = 
15.4, 7.6, 7.5 Hz), 2.46 (2H,m), 2.58 (4H, t, J = 
4.4 Hz), 2.95 (2H, t, J = 7.6 Hz), 3.76 (4H, t, J 
= 4.6 Hz), 7.29-7.37 (2H, complex), 7.51 (1H, m), 
7.65 (1H, m) 
FABMS (ra/z) 275(M+H) + 

[0043] mmi 1 

2-(5-( tT^U W-\-A )V)^y^M^yV^^V- 
m&^&mx^? hJU (CDC1 3 :CD 3 0D=10:K TMSF<M 

m 

d: 1.45 (1H, m), 1.67 (2H, s), 1.88-2.00 (8H, com 
plex), 2.80-3.00 (4H,complex) , 3.01 (4H, s) , 7.30- 
7.35 (2H, complex), 7.51 (1H, m), 7.64 (lH,m) 
FABMS (m/z) 273(M+H) + 
[0 044] HM0H2 

2-l5-(4-^JlsV^yiSy~l-4J\s)^yf-M<yV* 
mm&mA^? h)V (CDCl 3 :CD 3 0D=10:h TMSflgflil 

m 

d: 1.25 (3H, t, J = 7.3 Hz), 1.47 (2H, m),1.63 (2 
H, m), 1.92 (2H, ddd, J = 15.4, 7.8, 7.5 Hz), 2.55 
(2H, t, J =7.8 Hz), 2.77 (2H, q, J = 7.3 Hz), 2.83 
(4H, s), 2.91 (4H, s), 2.95 (2H, t, J = 7.6 Hz), 
7.30-7.34 (2H,complex), 7.50 (1H, m), 7.65 (1H, m) 
FABMS (m/z) 302(M+H) + 

[0045] mmi3 

2-(5-(4-7 x^t^^y-w M^y^)V}<yV 



Wm^m^9V)V (CDC1 3 :CD 3 0D=10:K TMS|*lgBf| 

m 

d: 1.50 (2H, m),1.67 (2H, m), 1.94 (2H, ddd, J = 
15.4, 7.8, 7.5 Hz), 2.55 (2H, dd, J = 9.4, 5.4 H 
z), 2.78 (4H, t, J = 4.9 Hz), 2.% (2H, t, J =7.6 
Hz), 3.27 (4H, t, J = 5.1 Hz), 6.87-6.95 (3H, comp 
lex), 7.25-7.33 (4H, complex), 7.49 (1H, m), 7.65 
(1H, m) 

FABMS (m/z) 350(M+H) + 
[00461M&J14 

2-[4-(t p ^U l/y-VAM ^)V)^y V [l,2-d):t*^ 
V-)VcnS$L : 

tmSmmx^hfr <CDC1 3 :CD 3 0D=10:L TMSflgfffl 

m 

$: 1.63 (2H. s), 1.91-2.05 (8H, complex), 2.94 (2 
H, t, J = 7.8 Hz), 3.00 (4H, s), 3.12 (2H, t, J = 
7.1 Hz), 7.54 (1H, t, J = 7.1 Hz), 7.64-7.68(2H, c 
omplex), 7.81 (1H, d, J = 8.8 Hz), 7.97 (1H, d, J 
= 8.1 Hz), 8.42(1H, d, J = 8.3 Hz) 
FABMS (m/z) 309(M+H) + 
[0047]H»J15 

2-t4-(t'^U i/y-\-AM f^M^fy h [2,3-d)>f^ 

mmM^mx^hJV (CDC1 3 :CD 3 0D =10:1. TMSftgSS 

d: 1.60 (2H, s), 1.86-2.03 (8H, complex), 2.90 (2 
H, t, J = 7.6 Hz), 2.96 (4H, s), 3.06 (2H, d, J = 
7.1 Hz), 7.45-7.53 (2H, complex), 7.89 (lH.s), 7.9 
5-7.98(2H, complex), 8.08(1H, s) 
FABMS (m/z) 309(M+H) + 

[0048] mmmi e 

-?-7l/-2-(4- ( y M y fvW <y 7'** 

Vmmmx^fhfr (CDC1 3 :CD 3 0D=10:1. TMSfigflS 

m) 

d: 1.60 (2H, s), 1.86-1.94 (8H, complex), 2.48 (3 
H, s), 2.93 (4H, s), 2.98 (2H, t, J = 7.1 Hz), 7.3 
5 (1H, d, J = 8.1 Hz), 7.30 (1H, s), 7.60 (1H, d. 
J = 8.8 Hz) 
FABMS (m/z) 273(M+H) + 

[0049] mmii 7 

5-^nn-2-(4-(b°^»J^y-W ;H/f;H<ym 

Wmmmx^?h)U (CDC1 3 :CD 3 0D=10:L TMSflgffM 

d: 1.64 (2H, s), 1.92-2.00 (8H, complex), 2.94 (2 
H, t, J = 7.3 Hz). 2.96-3.03 (6H, complex), 7.30 
(1H, d, J = 8.6 Hz), 7.43 (1H, d, J = 8.6 Hz), 7.6 
3 (1H, s) 

FABMS (m/z) 293(M+H) + 
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[0050] mmmis 

5-> f-;p-2-(4-( f< D v y-i-4 ;W yfvU y** 

«a»WftX*? Ml' (CDC1 3 :CD 3 0D=10:1, TMSrt&gi 
ip) 

5: 1.60 (2H, s), 1.84-1.91 (8H, complex), 2.43 (3 
H, s), 2.86 (2H, t, J= 7.3 Hz). 2.92 (4H, s), 2.98 

(2H. t, J = 7.3 Hz), 7.13 (1H, d, J = 8.3Hz), 7.3 
7 (1H, d, J = 8.5 Hz), 7.43 (1H, s) 
FABMS (i/z) 273 (M+H)* 

[ 0 0 5 1 ] HSfeflU 9 

5-t-y^-2-(4-(e^ >J x>-l->f ;W yf-jwcvy:* 

afla^m*^ r-A- (CDC1 3 :CD 3 0D=10:1, THSflSW 
*> 

5: 1.38 (9H, s), 1.62 (2H, s), 1.89-1.98 (8H, com 
plex), 2.91-3.01 (8H, complex), 7.36 (1H, d, J = 8. 
5 Hz), 7.41 (1H, d, J = 8.0 Hz), 7.65 (lH.s) 
FABMS (m/z) 315(M+H) + 

[oo 52] mmm2o 

5-7 U 0-2-(4-(4-7 x <J M 7&)V\ 

mBSl&MAI? htU (CDC1 3 :CD 3 0D=10:L TMSrtSPS 

m) 

d: 1.6 8 (2H. m), 1.93 (2H, m), 2.48 (2H, t, J 
= 7.8 Hz), 2.64 (4H,t,J = 5.1 Hz), 2.98 (2H, t, J 
= 7.5 Hz), 3.21 (4H, t, J = 4.9 Hz), 6.87 (1H, t, 
J = 7.3 Hz), 6.94 (2H, d, J = 8.8 Hz), 7.26-7.31 
(3H, complex), 7.42 (1H, d, J = 11.9 Hz), 7.65 (1 
H, d, J = 2.9 Hz) 
FABMS (m/z) 370 (M+H)* 

[oo 53] $mm2 1 

5-t-yf-;l~2- (4-(4-7 x -JW*. 'J Vy-\-A )V) 7* 
tm^^m^? b)U (CDC1 3 :CD 3 0D=10:U TMSftSBfil 

m) 

d: 1.6 7 (2H, m). 1.93 (2H, m), 2.48 (2H, t, J 
= 7.6 Hz). 2.63 (4H,t, J = 5.1 Hz), 2.98 (2H, t. 
J = 7.3 Hz), 3.20 (4H, t, J = 4.9 Hz), 6.87UH, 
t, J = 7.3 Hz), 6.95 (2H, d, J = 8.8 Hz), 7.23-7.2 
9 (2H. complex), 7. 36-7. 42 (2H, complex) , 7.66 (1H, 
d, J = 1.7 Hz) 
FABMS (m/z) 392 (M+H)* 



[0 0 54] HmWH:ah->4 (5-HT, ) *8 

maim 

5-HT, %®m&mRV%®#imtih<7)mmii . 

Grossman ^O^rS C British J. Pharmacol., 109. 618- 
624 (1993) #KO izmULX'ffitl. 
[0055] Duncan-Hartley^/I^ •/ h ( ftM250±2 

fc. *#feil£*fl$i£10fgft<OTris-HCl HmWi (50 mM, P H 
7.4, 4"C) t-ty't'fXL, 480O0xg ( 4 

•C) X'\5ftfflm'b#MLtz. 'i%t>tlfcmmz, Tris-HCl 

0.7 nM(3H)-GR113808, >%&W*ry7>i> , &V : lfflllt£ 
mxmOvVl *nh^>£-&t?Tris-HClifgffii$(50 mM, 
PH 7.4. 4'C) £3rCT'30#l§M >*jL<-is3>l 
fc. RJ&OffiBi. 0.1 %XVxf-\sy4 $.yt,ZX!m 
Lt7 7 hvyGF/B7 < fr?-±.lzMMFm?i\\ 5 

0 mM Tris-HCl (pH7.4) 4 ml X'3®mf>-t&Z t tCi 
? 4 >v?-±.cr>im8i'mi. ASCII^y^-U- 
-?-(0.5ml)£ini.. W&i'y^v-i/syijtyy? 
-Xmfcltz. ~mHk£Mz£& (3H)K;R113808^t 

[ 0 0 5 6 ] (sU ] 

mmm (%) = < 1- (%m&(ETX'miirM.-imm 
w^«) / (^m^M-mmm^a.) i x 1 o o 
[ o o 5 7 ] m 1 ] 

mmm2 99 

mmm5 6 6 

mmmn 6 9 

mmmi9 6 9 

[0058] 

immmi *^ohk^ ( 1 ) x-mh^tih^ 

mti ztizi.*). mummmmh l < (iMiBsiE* 
%tiz<fdmmm%zcr>mmm.. mmmi> 

[0059] 



(5i)int.ci.7 mmm 
a6ip 9/00 

13/00 



F I 

A6 1P 9/00 
13/00 
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25/02 25/02 

43/00 1 2 1 43/00 1 2 1 

C 0 7 D 263/60 C 0 7 D 263/60 

413/06 413/06 

(72) WM 'hlfc* F*-A(##) 4C056 AA01 AB01 AC02 AD03 AE02 

n^)\\»imwmwsm«momm m cao9 ccoi cdoi 

feWmfrft&ttm&mSmmft 4C063 MOl BB03 CC52 DDlO DD34 

EE01 

4C086 AA01 AA02 AA03 BC70 GA07 
MA04 NA14 ZA02 ZA66 ZA81 
ZC14 



